FiZ 121 2016-2017 Giiz Dénemi Final 1 2 3 4 5 6 Toplam

Siire 90 dakikadir

Sinav sirasinda hesap makinasi kullanilmasi serbest, ancak alisverisi yasaktir. Sorular esit puanidir.
Gerekirse g=9,80 m/s? olarak aliniz. Her bir soru 20 puandir. Basarilar dileriz.

1) 3,0 kg lik bir kitle, 30° lik, sGrtiinmesiz bir egik diizlemde durgun halden harekete baslar ve bir d uzakhigi kadar
kayarak Sekilde gosterildigi gibi kiitlesi ihmal edilebilir gerilmemis bir yaya deger. Kiitle 0,20 m kadar daha kayar ve
yayi (kuvvet sabiti k=400 N/m) sikistirarak bir anlik durur. Kiitle ile yay arasindaki ilk d uzakligini bulunuz.

1) A 3.0 kg mass starts from rest and slides a distance d down a frictionless 30° incline, where it contacts an
unstressed spring of negligible mass, as in the Figure. The mass slides an additional 0.20 m as it is brought
momentarily to rest by compressing the spring (k=400 N/m). Find the initial separation d between the mass and the

spring.

m = 3 kg

k =400 N/m



2) Kiitlesi 4 kg olan A cismi ile kiitlesi 3 kg olan B cismi kafa kafaya esnek carpismislardir. Carpisma sirasinda B cismi A
cismine sola dogru 24 N-s’lik itme uygulamistir. A cisminin ilk hizi saga dogru 3 m/s olduguna goére B cisminin ilk hizi
hangi yonde ve hangi buykliktedir?

2) An elastic head-on collision occurs between object A of mass 4 kg and object B of mass 3 kg. During the collision,
object A experiences an impulse of 24 N-s to the left. The initial velocity of object A is 3 m/s to the right. What is the
direction and magnitude of the initial velocity of B?



3) Kitlesi M, uzunlugu L olan diizgiin bir cubuk yatay strtiinmesiz bir ylizey

Uzerinde bulunmaktadir. Cubuga, kiitle merkezinden d = L/4 mesafedeki bir M
noktadan sekilde gosterildigi gibi saga dogru v sirati ile hareket eden m kitleli

kuresel bir cisim carpiyor. Carpisma esnek olup ¢arpismadan sonra kiresel (lstten goriindis)

cisim duruyor. f

a)
b)

c)

d)

Bu carpismada korunan biyuklikler nelerdir? Gerekgeleriyle yaziniz. — d I
a) sikkinda yazdiginiz her bir buyiklik icin carpismadan 6nce ve sonraki m o_.,, _L
degerlerini veren ifadeler yaziniz.

b) sikkinda yazdiginiz denklemleri kullanarak carpismadan sonra

¢ubugun kiitle merkezinin vem lineer hizini ve gubugun kiitle merkezine gére wem agisal hizini bulunuz. (Iem =
1/12 ML?)

Bu carpismada m/M icin bir ifade elde ediniz. Eger kiiresel cisim cubuga kitle merkezinin oldugu noktada
(d=0) carpsa ve carpismadan sonra durgun kalirsa m/M orani ne olur?

3) A thin, uniform bar of length L and mass M is lying on a horizontal, frictionless surface. It is struck by a small

sphere of mass m, moving to the right with speed v. The sphere strikes the bar a distance d =L/4 from the center of

the bar. The collision is elastic, and, following the collision, the sphere is at rest.

a)
b)
c)

d)

Make a list of which quantities are conserved in this collision. For each quantity, give a justification as to why
it is conserved.

For each quantity you listed in (a), write an equation relating the initial and final values of the conserved
quantities.

Use the equations in (b) to find Vem and wem, the linear velocity of the center of mass and the angular
velocity about the center of mass of the bar after the collision. (Iew = 1/12 ML?)

Use these quantities to obtain an expression of the ratio m/M for this situation. What is m/M for the sphere
to be at rest after the collision if the sphere hits the bar at the center of mass of the bar (i.e., at d = 0)?



4) In the figure, a 50.0 kg uniform square sign, of edge length
L =2.00 m, is hung from a horizontal rod of length dn =3.00 m and negligible
mass. A cable is attached to the end of the rod and to a point on the wall at
distance d, =4.00 m above the point where the rod is hinged to the wall.
a) What is the tension in the cable?
b) What are the magnitude and direction of the horizontal and vertical
components of the force on the rod from the wall?

4) Sekilde gosterildigi gibi, kitlesi 50,0 kg ve kenar uzunlugu L=2,00 m olan
diizglin kare seklindeki bir tanitim levhasi, yatay dogrultuda ve boyu d» =3,00 m
olan kutlesi ihmal edilebilir bir gubugun ucuna asilmistir. Cubugun diger ucu
duvara tutturulmustur. Bir kablonun bir ucu ¢ubugun serbest ucuna baglanmis
olup diger ucu ise gubuktan d, =4,00 m yiikseklikte olan duvardaki bir noktaya
sabitlestirilmistir.

a) Kablodaki gerilim kuvveti nedir?

b) Duvarin cubuga uyguladigi kuvvetin yatay ve disey bilesenlerini biyuklik

ve yon olarak bulunuz.

\\‘
\\\ -
\\ Cable
N

%

Hinge \

N

R()d N\

H. Perex |
DENTIST |

- [, >

- ,[)[ -



5) A 2.00-kg mass on a spring has displacement as a function of time given by the equation
x(t) = (0.06 m) cos(6.28t — 2.42).

Find (a) the time for one complete vibration; (b) the force constant of the spring; (c) the maximum speed of the
mass; (d) the maximum force on the mass; (e) the position, speed, and acceleration of the mass at t = 1.00s; (f) the
force on the mass at that time.

5) Bir yay’a bagh 2,00 kg kiitlenin zamana bagli yer degistirme fonksiyonu
x(t) = (0,06 m) cos(6,28t — 2,42)

seklinde verilmistir. a) yer degistirmenin bir tam salinimi icin gecen zamani, b) yay sabitini, c) kitlenin maksimum
sdratini, d) kiitle Gzerindeki maksimum kuvveti, e) t=1,00 s’de kiitlenin konumunu, slratini ve ivmesini, f) t=1,00 s de
kiitle Gzerindeki kuvveti bulunuz.



6) Siirtlinmesiz makara ve ipler ile birbirine baglh 20,0 ve 10,0 kg kiitleli A ve B bloklari baslangigta yerde hareketsiz
olarak durmaktadirlar. Makaraya yukari yonde (a) 124 N, (b) 294 N, ve (c) 424 N degerinde F kuvveti uygulandiginda
A ve B bloklarinin her birinin ivmelerini bulunuz. (g=9,80 m/s?)

6) The masses of blocks A and B in the figure are 20.0 kg and 10.0 kg, respectively. The blocks are initially at rest on
the floor and are connected by a massless string passing over a massless and frictionless pulley. An upward force F is
applied to the pulley. Find the accelerations of block A and block B when Fis (a) 124 N; (b) 294 N; (c) 424 N.

(9=9,80 m/s?)




